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Amendments to the Claims 

The listing of claims will replace all prior versions, and listings of claims in the 
application. 

1 . (Currently Amended) A substrate in an integrated circuit (IC) package, 
comprising: 

opposing first and second surfaces, wherein one of said first and said second 
surfaces has a plurality of solder ball contacts pads formed thereon, wherein said first 
surface has a central opening, 

wherein said central opening has an edge, 

wherein said edge includes at least one protruding edge portion that extends into 
said central opening to provide a non-linear edge substantially parallel to a plane of said 
first surface , 

whereby said at least one protruding edge portion provides a shorter distance 
between a trace on said first surface and an IC die relative to a distance between the trace 
and the IC die when said at least one protruding edge portion is not present. 

2. (Previously Presented) The substrate of claim 1, wherein the substrate is 
capable of being coupled to a surface of a stiffener that has a central bondable ring, 
wherein said at least one protruding edge portion is configured to extend across a portion 
of the central bondable ring when the substrate is coupled to the stiffener surface. 

3. (Original) The substrate of claim 1, wherein said central opening is 
substantially rectangular. 
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4. (Original) The substrate of claim 1, wherein the IC package is a ball grid 
array package. 

5. (Original) The substrate of claim 1, wherein said at least one protruding edge 
portion is tab-shaped. 

6. (Original) The substrate of claim 1, further comprising a trace on said first 
surface corresponding to said at least one protruding edge portion, wherein said trace 
extends into said at least one protruding edge portion. 

7. (Original) The substrate of claim 6, wherein said at least one protruding edge 
portion is configured to allow a wire to couple an IC die to said trace. 

8. (Currently Amended) A substrate in an integrated circuit (IC) package, 
comprising: 

opposing first and second surfaces, wherein one of said first and said second 
surfaces has a plurality of solder ball contacts contact pads formed thereon, wherein said 
first surface has a central opening, 

wherein said central opening has an edge, 

wherein said edge includes at least one recessed edge portion to provide a non- 
linear edge substantially parallel to a plane of said first surface , 

whereby said at least one recessed edge portion provides access to a portion of a 
surface of a stiffener attached to the substrate relative to when the at least one recessed 
edge portion is not present. 
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9. (Previously Presented) The substrate of claim 8, wherein the substrate is 
capable of being coupled to a surface of a stiffener that has a central bondable ring, 
wherein said at least one recessed edge portion is configured to expose a portion of the 
central bondable ring when the substrate is coupled to the stiffener surface. 

10. (Previously Presented) The substrate of claim 9, wherein said at least one 
recessed edge portion is configured to allow a corresponding bond wire to couple an IC 
die mounted on said surface of said stiffener to said central bondable ring. 

1 1 . (Original) The substrate of claim 8, wherein said central opening is 
substantially rectangular. 

12. (Original) The substrate of claim 8, wherein the IC package is a ball grid 
array package. 

13. (Currently Amended) A substrate in an integrated circuit (IC) package, 
comprising: 

opposing first and second surfaces, wherein one of said first and said second 
surfaces has a plurality of solder ball contacts contact pads formed thereon, wherein said 
first surface has a central opening, 

wherein said central opening has an edge, 

wherein said first surface includes at least one hole proximate to said edge, 
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whereby said at least one hole proximate to said edge provid e s is capable of 

providing access for a bond wire to a portion of a surface of a stiffener attached to the 

substrate relative to when the at least one hole proximate to said edge is not present. 

14. (Previously Presented) The substrate of claim 13, wherein the substrate is 
capable of being coupled to a surface of a stiffener that has a central bondable ring, 
wherein said at least one hole is configured to expose a portion of the central bondable 
ring when the substrate is coupled to the stiffener surface. 

15. (Previously Presented) The substrate of claim 14, wherein said at least one 
hole is configured to allow a corresponding bond wire to couple an IC die mounted on 
said surface of said stiffener to the exposed portion of the central bondable ring. 

16. (Original) The substrate of claim 13, wherein said central opening is 
substantially rectangular. 

17. (Original) The substrate of claim 13, wherein the IC package is a ball grid 
array package. 

1 8. (Currently Amended) A substrate in an integrated circuit (IC) package, 
comprising: 

opposing first and second surfaces, wherein one of said first and said second 
surfaces has a plurality of solder ball contacts pads formed thereon, wherein said first 
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surface of the substrate has a central opening, wherein said central opening has an anon- 
linear edge; 

a first trace on said first surface of the substrate proximate to a first portion of 
said non-linear edge; 

a second trace on said first surface of the substrate proximate to a second portion 
of said non-linear edge; 

wherein the substrate is capable of being coupled to a surface of a stiffener that 
has a central bondable ring, wherein said first portion of said non-linear edge is 
configured to cover a first portion of the central bondable ring when the substrate is 
coupled to the surface of the stiffener, and said second portion of said non-linear edge is 
configured to expose a second portion of the central bondable ring when the substrate is 
coupled to the surface of the stiffener; 

whereby said first portion of said non-linear edge allows for a shorter distance 
between said first trace and an IC die relative to a distance between said second trace and 
the IC die. 

19. (Previously Presented) The substrate of claim 18, wherein said second 
portion of said edge is configured to allow a wire to couple an IC die to the second 
portion of the central bondable ring. 

20. (Original) The substrate of claim 18, wherein said central opening is 
substantially rectangular. 
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21 . (Original) The substrate of claim 18, wherein the IC package is a ball grid 
array package. 

22. (Currently Amended) An integrated circuit (IC) package, comprising: 

a substrate that has opposing first and second surfaces, wherein one of said first 
and said second surfaces has a plurality of solder ball contact pads formed thereon, 
wherein said first surface has a central opening; 

a stiffener that has a first surface, wherein said first surface of said stiffener has a 
central bondable ring, wherein said first surface of said stiffener is attached to said 
substrate; 

wherein said central opening has an edge, wherein said edge includes at least one 

of: 

(a) a protruding edge portion that extends across at least a portion of said 
central ground ring to provide a non-linear edge substantially parallel to a plane of said 
first surface , 

(b) a recessed edge portion that exposes a portion of said central ground ring 
to provide a non-linear edge substantially parallel to a plane of said first surface , or 

(c) a hole proximate to said edge, wherein the hole exposes a portion of said 
central ground ring. 



23. (Original) The IC package of claim 22, wherein said central opening is 
substantially rectangular. 
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24. (Original) The IC package of claim 22, wherein the IC package is a ball grid 
array package. 

25. (Previously Presented) The IC package of claim 22, wherein said first surface 
of said stiffener has a central cavity that coincides with said central opening of said 
substrate, wherein said central bondable ring surrounds said central cavity. 

26. (Original) The IC package of claim 25, wherein an IC die is attached to said 
first surface of said stiffener in said central cavity. 

27. (Original) The IC package of claim 22, wherein an IC die is attached to said 
first surface of said stiffener within said central opening of said first surface of said 
substrate. 

28. (Withdrawn) A method of forming a substrate for an integrated circuit (IC) 
package, comprising the steps of: 

(1) forming a central opening in a substrate, wherein the central opening has 
an edge; and 

(2) forming the edge to include at least one of: 

(a) a protruding edge portion that extends into the central opening, 

(b) a recessed edge portion, or 

(c) a hole through the substrate proximate to the edge. 



29. (Withdrawn) The method of claim 28, wherein step (1) includes the step of: 
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forming the central opening in the substrate to be a substantially rectangular 

shape. 

30. (Withdrawn) The method of claim 28, wherein step (1) and step (2) are 
performed in a single step. 

31. (Previously Presented) The substrate of claim 2, wherein the central 
bondable ring is a ground ring or a power ring. 

32. (Previously Presented) The substrate of claim 9, wherein the central 
bondable ring is a ground ring or a power ring. 

33. (Previously Presented) The substrate of claim 14, wherein the central 
bondable ring is a ground ring or a power ring. 

34. (Previously Presented) The substrate of claim 18, wherein the central 
bondable ring is a ground ring or a power ring. 

35. (Previously Presented) The IC package of claim 22, wherein said central 
bondable ring is a ground ring or a power ring. 



36. (Currently Amended) An integrated circuit (IC) package, comprising: 
a stiffener that has a first surface, wherein said first surface of said stiffener has a 
central bondable ring; 
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an IC die mounted to said first surface of said stiffener within said central 

bondable ring; and 

a substrate that has opposing first and second surfaces, wherein said first surface 
of said substrate has a plurality of solder ball contact pads formed thereon, wherein said 
first surface of said stiffener is attached to said second surface of said substrate, wherein 
said substrate has a central opening that is open at said first and said second surfaces of 
said substrate, wherein the central opening accommodates said IC die; 

wherein said central opening has a» a non-linear edge substantially parallel to a 
plane of said first surface of said substrate , wherein said non-linear edge has a protruding 
edge portion that extends across a portion of said central bondable ring, wherein a trace 
on said first surface of said substrate extends into said protruding edge portion; 

whereby said protruding edge portion provides a shorter distance between said 
trace and said IC die relative a distance between said trace and said IC die when said 
protruding edge portion is not present. 

37. (Previously Presented) The IC package of claim 36, further comprising: 
a bond wire that couples a pin of said IC die to said trace. 

38. (Previously Presented) The IC package of claim 36, further comprising: 
a bond wire that couples a pin of said IC die to said central bondable ring. 

39. (Currently Amended) An integrated circuit (IC) package, comprising: 

a stiffener that has a first surface, wherein said first surface of said stiffener has a 
central bondable ring; 
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an IC die mounted to said first surface of said stiffener within said central 

bondable ring; 

a substrate that has opposing first and second surfaces, wherein said first surface 
of said substrate has a plurality of solder ball contact pads formed thereon, wherein said 
first surface of said stiffener is attached to said second surface of said substrate, wherein 
said substrate has a central opening that is open at said first and said second surfaces of 
said substrate, wherein said central opening accommodates said IC die; and 

wherein said central opening has an a non-linear edge substantially parallel to a 
plane of said first surface of said substrate , wherein said non-linear edge has a recessed 
edge portion that exposes a portion of said central bondable ring; 

whereby said recessed edge portion provides access to a portion of said 
central bondable ring that would not be accessible when the recessed edge portion is not 
present. 

40. (Previously Presented) The IC package of claim 39, further comprising: 

a bond wire that couples a pin of said IC die to a trace on said first surface of said 
substrate proximate to said edge. 

41. (Previously Presented) The IC package of claim 39, further comprising: 

a bond wire that couples a pin of said IC die to said portion of central bondable 
ring exposed by said recessed edge portion. 



42. (Currently Amended) An integrated circuit (IC) package, comprising: 
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a stiffener that has a first surface, wherein said first surface of said stiffener has a 
central bondable ring; 

an IC die mounted to said first surface of said stiffener within said central 
bondable ring; and 

a substrate that has opposing first and second surfaces, wherein said first surface 
of said substrate has a plurality of solder ball contact pads formed thereon, wherein said 
first surface of said stiffener is attached to said second surface of said substrate, wherein 
said substrate has a central opening that is open at said first surface and said second 
surface of said substrate, wherein said central opening accommodates said IC die, 
wherein said first surface of said substrate has a hole proximate to an edge of said central 
opening; 

wherein said hole exposes a portion of said central bondable ring; 

whereby said hole provid e s is capable of providing access for a bond wire to said 
portion of said central bondable ring that would not be accessible when said hole is not 
present. 

43. (Previously Presented) The IC package of claim 42, further comprising: 

a bond wire that couples a pin of said IC die to a trace on said first surface of said 
substrate proximate to said edge. 

44. (Previously Presented) The IC package of claim 42, further comprising: 

a bond wire that couples a pin of said IC die to said portion of central bondable 
ring through said hole. 
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45. (Previously Presented) The substrate of claim 2, wherein said plurality of 
solder ball contact pads are on said first surface of the substrate. 

46. (Previously Presented) The substrate of claim 2, wherein said plurality of 
solder ball contact pads are on said second surface of the substrate. 

47. (Previously Presented) The substrate of claim 9, wherein said plurality of 
solder ball contact pads are on said first surface of the substrate. 

48. (Previously Presented) The substrate of claim 9, wherein said plurality of 
solder ball contact pads are on said second surface of the substrate. 

49. (Previously Presented) The substrate of claim 14, wherein said plurality of 
solder ball contact pads are on said first surface of the substrate. 

50. (Previously Presented) The substrate of claim 14, wherein said plurality of 
solder ball contact pads are on said second surface of the substrate. 

51. (Previously Presented) The substrate of claim 18, wherein said plurality of 
solder ball contact pads are on said first surface of the substrate. 

52. (Previously Presented) The substrate of claim 18, wherein said plurality of 
solder ball contact pads are on said second surface of the substrate. 
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53. (Previously Presented) The substrate of claim 22, wherein said plurality of 

solder ball contact pads are on said first surface of the substrate. 



54. (Previously Presented) The substrate of claim 22, wherein said plurality of 
solder ball contact pads are on said second surface of the substrate. 



